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ABSTRACTED- PUB -NO: JP 09296221A 1 
BASIC-ABSTRACT: 

The method involves forming a steel plate of composition containing 0.0005-0.007% C^ 
0.005-0.08% Si, 0.01-0.15% Mn, 0.2% or less P, 0.004-0.02% S^ 0.005-0.1% Al , 0.007 or 
less N. An amount of Ti = 0.01-0.1% is added along with the remainder Fe and 
irreversible impurities. The amount of Ti, C, S quantity ratio are rationalised to 
promote precipitation of Ti£G02 in the gamma region. Crude rolling is performed at 
less than 1250 degC and a rough bar is formed in the shape of a coil by a curved return 
processing. Finish rolling is performed at a temperature of above Ar3-100 degC after 
rewinding. The sheet is wound by heating to the temperature range of 800 degC . The S 
quantity ratio K [= (S% as MnS) / (total S%) ] as I^nS precipitate is set such that K <= 
0.2. Cold rolling is performed at draft percentage of above 60% after an acid wash. 
Annealing is subsequently performed above a recrystallisation temperature. 

USE 
vehic] 

reduced after hot rolling. 

longitudinal as well as cross-wise direction of coil. Omission of coil end is 
eliminated. Thickness is reduced whilst strength is maintained. Reduced fuel 
consumption when used in motor vehicles. 
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(57) mm 

mm) t i mtmsmmzmmz LxnAivm 
\.wmw\ i ) s immmz-am l . 2 ) t i . 

C. S»<7)Jt£3iIE<fcU $f>£3) MnSSrffiStStf 
£Sfi£, 4) HEStft. tttfRUBoifclrSifc-Crtt 
TcoTii Cz Sz c7)»fai$-iSjl?«. dfttCiO, 



1 

C : 0. 0005—0. 007%. 
S i : 0. 005-0. 8%. 
Mn : 0. 0 1-0. 1 5%. 
P : 0. 2%UTF. 
S : 0. 004-0. 02%. 
Al : 0. 005-0. 1%. 
N : 0. 0 0 7%WT 

$4>tTi£, Ti *=Ti-3. 4 2Nk"f 
&k#. Ti */SfelT. #*OTi */C>9. 4*: 

mmvmnm&com.M.L < (c-ti */8> k 

(C-0. 8SX 1 2/3 2) (O^^V^COfi) #L< 
0. 0 00 5<9#:fr L. *>oT i : 0. 01- 
0 . 1 %«0KH-C-^# L , Jig&ti&ii i l^TjKnWiSt 
^.tO^S^S:. 125 0'COTT'Sn^L. fflJESLA: 
«/<-*a-f A«t«R>), SSLfcttfc. tt±& 
JK^ ( Ars - 1 0 0) 0 C<Dtt±JES£j56U Sffl* 1 ^ 
8 0 0Wiag®H-C#BXO. ^Sl«^, MnSt 
IXVrft-t&SM.comirK (= (S% as MnS) 
/ (£S%) ) £KS0. 2kU tttt£L ffiT*S6 
0 %T'^raES L. fcWMMJ^LLTtttt-f & i 

urn. 

B : 0. 0001-0. 0030% 

£ «Tf i i k S««fc 1 tSfS^DlttOSj 

<r>mm%&Lx{±ismi,zm& z t zmnt-th 

[If ] |g$g 1 - 3 n\\ftdy l *fci»<0J& 

jBKffififto >xmmfkm.&Ltx'fmzm u 
jwre*a+taai>rt-> § Srjss-r ; k aautt 

tc4 00-60 oxi^mmrnx'^imm^wtz t 

[000 1] 

II. Sift*. SI. ittt^-C* 1 ^ ifc+JMUfcJ: 9« 
t±, ttf-CS&fcft. MgO|6j±5rt 
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jt*>u )&tt%%fflmt%^x^&m®mmmi,zi> 

m-?i>Ztt><X'ZZ>. 
[0002] 

[fi£3fcOl$ffi] ftffim 5 8-18575 2#4HBKHte 
6£#>. iWm^k*fi0ffl^t/i;<fflV^ixT^«, o £ 

fc. mt-l£. - 1 3 0 3 2 3-^&ffi. ttMPM 

10 -143 2 28#^fcJ:t>'#ga s F4-l 1 6 1 24# 
AWctt. Ti ZmuUz®&ifcmm#e>C . Mn. P 
^oMi&ffi^iftM^^SCikfci-o'C, fth-fcioitt** 
nt>tiZ>Zttim*ZtiX\^. L#>L&*<£>, 

[0003] tf«otffeos*ftijW4kv^*sre 

tt, #^¥3 - 17 0 6 1 Atfl*HPP4 - 5 

2 2 29^^Cffi»<9t>«9# { &S. L*»L$riBte, £ 

3 F8-3 6 86^#T'^L^<t-3k. r*STOTi4 

c 2 s 2 <7)tfHbmmmzm~rz>ztx\ mwim 

lzffll§CCD&<Zffl£L. JnXttO^-ttSrl : L<|Sj± 

30 [0004] ttffittff$ftaiaHtt, p^s i t'BtftL 
ft A»lIttJlSSMaftB«BRfc*s «- ^ t> Pl«IT'J> i . Ztl 
(><?)Mmzm-thffi&tLXI,i. #^K5 9-3 182 

7^&fg s nmms 9-3833 7#^». **^5 7 

- 5 7 9 4 5#^#8. ^PK6 1-276931 #£« 

mmmmzmttmx%^\ 

[000 5] 

40 J: o kTSPH] T i gSSDffi&KSSHt 

ts^xit. mmn^mi^icx^xctTictL 
xtftibituh* wmcz&mithztizj;''). 

mtnttK&Wktl z k *91«c7)*tfe k % r> X \yfc . 
willi. P^S if^bL^*^(c43V^i>|31ilT'fc 

L<iS<Jl : ff-r&^* p ). T i C<0«rffl*^'C=3r< , i 
^^»Wgi5^T'J±W®A : ^fl:L-C L4 0 kv»-3 

50 ffffiifflJiS-fritBBtiW*^^ *JROfflK3S5^ 



3 

Ztfo b. ?4 )V*#M?:teh?Mzmi-tmmb i 

CO J: o &m *) ftfr? 1 3 A >U£.&lzb -» T**>T* 
k40ltt*W*"*-*£ fciifflftTfcofc. 
[0006] #&HBli, «RiBft(c<teM-4 £ fc < . 
a >f yPOftB JtWtfrt£fiC*iV *T fflS5tt*r#ffc** 

flssaafittft-o $mm<r)Wkm&&&-t& z t z m 

fct4i<0T#>4. 
[0007] 

WCSffl-tSfcktC. TiftfcSftOifc£ftaMb't4 

zt. Mn&zMfetizt. ttzm&mmzm^ 

[00 08] *t9t§*. S2=0. 0 04%tL. Ti * 
=Ti - 3. 4 2NfcL?ti:£. Ti*/SSl, 
MnSO. 1 5%ftS£t* { *ia)-C'fc§£i:?-MSL 
fc. HEgft. .BANK 1 ). ^M-f-Ifc 

i */C>9 4fclifH|j&»fe*4**JR , 5ir«ffl»C* 
L ( (C-Ti */8) b (C-0. 8SX12/3 
2) <0^#V^C0fi) **L<0. 000 5£iB£-f 4.1 

[0009] sfeic. aaafttfMKR'xoaft:. £s»co 

^■feMnSi:L"C«flti"f*S*<0»&K (= <S% a 
s MnS) / (£S%) ) *«Kg0. 2&ffitl-tZt 
jj**f*<0%-tt*»* ±T*&TWtC* 4 £ fc 
Lfc. £ftJi. aT»J:3«rWllt»^<t<ot#ife 
ft*. "«rib%» ^SS<7)-5*>MnSi: L"Clff{B-f 4« 

«tt9JEllWfc:lil»Ct-HMS«$*4tO'eft4. £ft 
fc X -> T . 3B9Eao«R 0 Mf C 3 -f Jl^HWbWgafcft 
ai?iltt, «R0JSl»fcH*C*H-»»cHS3ftTv^ 
* fcftfc . n JMMTIHI C *«^*t:«ff Lit 0 , ft 

mmtmmm-t&z 1 1 «t 4^«^fl:* i ig*sft4 

fc#*.4>ft4. 4fc, tftftMOftft. «R9WO«3i 
IgT«fcX,ir<9CliTi4 C 2 S 2 b LXffl$Z2tl& 

ox\ m®Mmzmf--t&zb%<-34 ;k^**c*wt-? 
xBvxsnitt*** *sbm*«»4 - fc * . 

[0 0 1 0] *JMflli, JJE«JWc«-?^T1IK*ftfc 
t<?)T'$)0. -e^ti:-r4i:C:^«TIScOi:fe0t'J> 
4. 

(1 ) M%T\ C : 0. 0 00 5-0. 0 0 7%, S 
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i : 0. 0 0 5—0. 8%, Mn : 0. 0 1—0. 15 
%. P : 0. 2%WT% S : 0. 0 04-0. 0 2%, 
A 1 : 0. 0 0 5-0. 1%, N : 0. 0 0 7%OT£ 
§£>fcT i Sr. Ti*=Ti -3. 42NW 
Ti */SSlT\ *»OT i */C>9. ifcli 
£K0BUtf>l)i$COff3«L ( (C-Ti*/8) t 
(C-0. 8SX12/3 2)c7)±^l,*£Offl)* < L< 
0. 000 5<0*fl*»fcU A>OTi : 0. 0 1- 
0 . 1 %cOKHT'^ L . SISKi&fc i IPRHBVRK 
10 fti 9&4«B£. 1 2 5 OX&TFCttftU fflffi£L£ 
ft. «><-*3-f «RLfc«fc. <LtiB 

£5 ( Ar3 -10 0) *C(Ott±ffiSSrliL. 
8 0 0*C<0iaffiEHT*JX l )s £Sfi^3*>, MnSfc 
tT*ftii-r4S*cOSfl^K (= ( S% as MnS) 
/ (£S%) ) SrKSO. 2iU i£iftf£. J£T3^6 
0 %-C^HES L . 3 1> (cB»AiMflaJi"C«iW4 £ 
t ^#ftfc^4Mrtt<^H4tffiftt?#g«BlS<Oi!Bi 

m 

[0011] ( 2 ) SUf&ftb LX. £ MS%X'. 
20 B : 0. 000 1-0. 0 0 3 0%Sr^*"f 4£ t 
t&h-^BiPS ( 1 ) fE«<9SDltt<9^tttegftt#g ' 

( 3 ) tt±ff5S«rK. jfefftf^ttssattftif »<%m» 

( 1 ) £tz\Z ( 2 ) Bttojmtt«0*MtfcttftfciMi 

[00 12] (4) mm ( 1 ) - (3) <7)Vvfft*>i;iS 
*:E«<o»ia£Bi!IW)««fcftiT. y^«t#fitP5r 

#-t 4 a^^itsis^ o * 9 -f y-c«iSftia«CLtc« 

•T4SDlttcofei-tt^ffift^?gBISIS^o §^«<OiBS 
( 5 ) Iffi ( 4 ) tfBaoffiSB^o $mz, § ^>tC4 0 

o~6o oxxtiuafficG&ikimiittz t *>m 

b 1 4 1 DXtt^i^-tt {Cftftfc^A^fcjfflllffifflto -j * M 

[ooi3] *^(=«(t4)«s«nR^nft^(2, t 

40 ^fosft^Ms-n^t. z i>(.z®&.mt£. mmr>% 
mttm-zb xfm&comm. o jawcc 5r+^c?f * 

izmdzttmm&&m&i>nx'*>z. wnz*m 

[ o o i 4 ] 4-r . -ft^^Pi«a*^-5v>-ciKBH-r 

4. Cfi. -?-c7)fi* s iaairtl.^oT, *ft£ffij£t4 
^^(7)^k%^^7cSt'^4T i S^tt^^-li-iaJf^^ 
■f. ZcOfzubzAbmb**). 4fcJB3i3>f;PtfMi»t 

50 »KB-J-4fc»«jfilltt«rtt»fraDXtt*^tS**« 



(4 

5 

X\ 0. 007%i±mfti. ZPM&frWt. 0. 

oo3%ot**»*u^. cfi^THti. nmi 
^j&a^^h^a.**^, o. ooo5%fts. 
[ooi5] si \mm*mmkfcjmt tx^mx-h 
h<nx\ mttm&i/^Mzfotxumz. tit* 

m&i&Tix!ib-ozmwv<tmcov>x\ o. s% 
*±mt-t&. mmMMbb-ozmtixn. 

ft&&»&0. 3%WTfc^4^t##!i:Lv\ 
(TST-3 5 0MPatlh) Jr^t L^V^tli 10 

0. l%IilTtf£^(c#;fcU\, S i ficDTIKti. HM 

n^heoai*^, 0. 0 0 5%i:-ri.. 
[0 0 16] Mn(i*^cfc^-CMtMS^7C»c01 

OT'&S. Mn#0. 15%£8;i4{:Mn 

ScOflrftltftiflnL. fc§!liLTTi4 C 2 S 2 cotlfai 

mmmtm<^mmixmi<m 

*%fc^th. fifTC. Mnfi^±Bl£0. 15%t 

U ZblzliO. 10%*)lft^Ci:^mLv\ - 20 

MnilO. 0 1%*)lh^t, »rafJix5:^ 
L, £ttSi$3*hO±#£*g< TH£0. 0 1 

[ 0 0 1 7 ] P i S i t ISJ^cgcffiSriSTOfcTcmi: L 

*>u p*#o. 2%mxum3*>&wz<$m\\Tmcr) 
mtinwmt**) , 2ydiio:et^L<^$-ti:4. * 

tf>. P»O±IS£0. 2%t-tS. tLhcoa^.*^, 1 
9S?*L<ti0. 08%WT#J:^. S^SfeSfc^gi: 30 
L&vv"i££(i0. OS^irFtfS^fclffjfcl.^,, 
[00181 Sfi*^tfcv^TlitoT*S'5:7c;*T'l> 
0. *<7)!»*$:0. 004-0. 02%fc-f4. SS 
*>*0. 0 0 4%*{StC^r&tTi4 C 2 S 2 cOiTfai*^' 
+ftX'li%< . &m'%U~> fcmMi>-lo?>A,c?)l k . 

mmzm-Ltz o . t i cw b coiwii«?wajc <t 
sgtfo. 0 2%et'(i;9yiiiiix^4c. j ?>-r 

<. i^Ti 4 C 2 S 2 cOflrajiOtMnS^Ti S*>" 40 
04-0. 0 1 2%tf£*)tt£ U 407*6. 

[0019] tzbx\ s«t i m.t<nm\umwx'h 

^ Ti*=Ti-3. A2Httht$. Ti*/S 
Slt-f*. Ti */sa«l*8J?ttT i4 Cj S 2 CO 
, T i S^M n < ffHJf 
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LT«»flr*ffl3&fcSffl< . Ti */S\il . 2Mk? 

it, 1. 5fcU:f*6«:fca t *F*U*. 
[ 0 0 2 0 ] A 1 {iMB^fflt LTiKK & 1 0 . 0 0 5 

%mn*&<mi> { hz>. l^u 0. i%^s^4t3 

ttfcjSfl^-tfS. NliCfcHHKc. Z?>mtikki>fcT 
i . Al^^-fb^i^Tt^tiM-tfeff^^-r. 3* 

ox\ '^srustmu^ fia-^T, Nao±is2:o. 

0 0 7%fc-f6. J:0#tL<{i, 0. 0 0 3%OT# 

[0021 ] TifctO. 0 1-0. l%£mtUi-Z>. T 
i** { 0. 0 1 %*i!T«iT i 4 C 2 S 2 Sr^BWOff 
fcrrfflStfSCi**?*"*'. ^^0. l%SrfiiS*S- 

Ti 4 C 2 S 2 *-HJ-{C«flfJS*6i:V^«jjS[ 
0»fcli. TittO. 025X«i6ilrt-Sii:* t ff4L 

[0022] «fts+. mzms&mm *),wn* 

1 */C>9&4W$£>l£3tf4£fc#*g-t'J>&. 

"5«*«ffl»Cft6«5ppm5|s}rC**ltf. -ttchhtm 
*»^>**4«RD*<0BB»CJ|L ( (C-Ti*/8) 
fc (C-0. 8 S X 1 2/32) O^V^Wffi) #L 
<0. 00 0 53Sr*Bflfa6mfe8#i-rvvHtf. 
M*<f#^jx4. C-0. 8SX 12/3 2«0^ 
fcV^, 0. 8*±MnS{C&4&a>->fcSS£*-f# 
St, i^rl 2/32ttCtl : KWo<«(:» 

[0023]^, /l«t'Ott®Sr«|ffi-r 4£#> 
(C{±. 9fijif*(7)SIZ0 cOf*(C^Sitf03 ^>M nSi LT 
ffJii-r^SS^fJ^K (= (S% as MnS)/ 

(£S%) )^'K^0. 2T*tW«:fe i fcV\ 
(C. Zem&frWt, K<0. 15t-fl,;t*^L 
V\iO(S% as MnS) i$.&<D& 0 IZ LXWZ#) 

us. it*wm izz.-?xtt\mt:wm&t&. m 
titzMm&ziKmmz&L. Mnmzm% (=x 
(g) t-f4) ;coi:^, ^-yrtu^comms. 

5rY (g) fc-fit. (S% as MnS)=X/Y 
X32/5 5X1 00 (%) i^ri.o 
[0024] B*4»#*5fiftLT 2<«nlttSfaFtr 
4cOT\ <^StJ6tT0. 0 00 1-0. 0030%<0 

ssBrasarf *. B<7)^!iD** f o .0001 %*srr 

^i0S!l*WgL<. 3:^0. 0 0 3%j@»LT 
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&mM£. Cu N Cr, Ni, Sn, Sb, Zn. P 

[0025] Wfcra-fe*teBH-*IRJ@iafc3* 

Tttfcu. a*»3ftx 5 ^J*^ 

»*>fc«sBffii*ff 3 . ( c c - D 10 

R) coid&ro-feXKtSte'tS. 
[0 0 2 6]3raffl^fcW*MflUKi. Ti 4 Ci 
S 2 coWaifi£&6^<Jg'W-*:tf>{;: 1 2 5 O'COTi: 

2 0 0°COT#J:i">. tfz. S^>C#iL«il 1 5 0 
iCOTa* J:v\ fflEffiteTfcWifflA-fc-fi:^ /UK 
lcttK&. -I^i: #-110 OX^Tt^flSftRJ***? 

♦Steio-c, Ti4 c 2 s 2 «watt**L<ll»3fi. 

[0027] *MLfc=M/Hi, ^<Di£ (Ars -1 
0 0 ) -caJiWftiiaKT'ttiffii&ff -)T i> J: ^ U 

[0028] tt±ffi©cfctti>tt±&Kfi. rvxjs^ 

ttSrWfilf Sfcfcfc (Ars -10 0) 'CULL b? h& 

wthh. #jwh±. %Mmcommmtfi&<xi>Mx 

*-C'OjiST'Ti4 C 2 S 2 i: LTffttlLtfcOs 

T , ^ 9USfflLt3iS*a«tt1f i« J: < , 40 

800 -c^ieffl-efT ^ . %m*ffixmw.& a t \m% i& 

SftflKftBgfc % I tf* 1 0 X'm&coffl&t &\ *fc, 8 
OO-CST-^KStflffi^cO^a^^-fbL/iO, * 

f8«OT\ 8 0 0'C*±IRi:'f*. Zom&b, Pcoit 

126 5 O'CjyTOifflKTIra ZkfiWZ U\ ^WSr-ft 

^ftw*fassr^tatt6fcftfcu» 5 o or;OT<oi& 
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o o narx^mz ztimtt^. znisweant 
tx-i>%\.\ 

[0029] ffi3EM<7>ETmi. WROtt***** 
»->*tt, *>-9***ttt7>iWu&»&. 4 2 0~500'C 

js^'s t &-k<vmtfm-t&x£.mmwj: ? or o *» 
MW&tf%fcfh<r>X\ 4 o o~6 o o-cofEBT-fT? 

Kte, 4 8 0~5 5 0'C«0«Sfflt'^it;$:fi : 3^* ! <J: 

[0030] mm&^mm<mtb-o %va v\za 
^hwmmtmzm^-ri i><r)X'U%< . attune 

T't> J: v >L . 1 0 0 0 "C/ s bLkntSMMtimZft-yX 
[003 1] 

C^MCTl D «1. *S2 (^lcoo-^^) fcwi-'fl^ft 
ftZ^tl T i U iiM 

m&mizxxvrt Ltz®. 1 2 1 o-eeM&u ffiE 

?ajK926''C. ^ff3mmfc^&J;'3^ISffi®S:fi : 

L, ^3. ^4 («3<0o-?#) +KS;U:iii*<D^E 

^-o^Sr-WOtBL. J3lTO«J:d^«HIS:ffojt. 
^*>. SeKStTIKStt. 0. Smm^T'^FEgSESSr'fl 

m.:79 0"C, «:50s, ^ffl^S : ^S^t'* 5 ) 
6 0*C/si:L£. *cr>m. 0. 8%^ET*t1B!»JE 
JE*fTV\ 9l«WiMc«Lfc. --t% giSHS^fcJ;^ 
W5^7*-Hffl (JSlTrtt) OSJ^Ji, J I S 
Z 220 lfE»<05^!Ut£ffli,vt?7o;fc. 
rffiWl 5%-CfPflBL, ES*f6] (L^) , ffli 

4 5* ^l«n (D;fr|<il) comzmfel. T&lz**)M&L 
fc. Ifi©t»*5r^3, «4K*i:ft"C*t. 
[0032] r=(rL+2rD+rC)/4 
[0033] 
[*1 ] 
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